This review concluded that, compared with traditional diets, low-carbohydrate diets may increase the loss of body mass, fat-free mass, fat mass and percentage body fat during weight reduction. Limitations of the literature search, failure to consider study quality, insufficient detail of the included studies, and the exploratory nature of meta-regression analyses mean that these conclusions should be interpreted with caution.
Assessment of study quality
The authors did not state that they assessed validity.
Data extraction
Data were only extracted from treatment arms or participants that fulfilled all inclusion criteria; periods of energy balance or insufficient dietary control were excluded. The data were extracted as means and standard errors of means (SEM) for the difference between pre-and post-diet outcomes. If such data were not reported, they were calculated from individual patient data (where available). If SEMs were not available then these were calculated using the p-value or confidence interval (CI). Carbohydrate intake (% energy) and protein intake (g/kg body mass) were classified into quartiles or as high or low. One reviewer extracted the data from the included studies, while a second reviewer independently extracted 10 randomly selected studies.
Methods of synthesis
How were the studies combined? Pooled mean differences in pre-and post-diet outcomes, together with their 95% CIs, were estimated using hierarchical linear mixed models. Publication bias was assessed using the Macaskill funnel plot regression method.
How were differences between studies investigated?
Meta-regression was used to investigate the effects of the following covariates: study design, age, gender, baseline body mass, quality of dietary control, duration of treatment, exercise intervention, method to measure body composition, energy intake, percentage of energy from carbohydrate intake, and protein intake. Models were reduced by removing variables one at a time, starting with the least statistically significant variable. Different models were compared and the results from the best fitting model were presented. Separate models were constructed for each of the outcomes assessed. Protein and carbohydrate intake were retained in all models. A sensitivity analysis was carried out for each model to identify the presence of highly influential studies: one study was removed at a time and the impact on the model was examined.
Results of the review
Eighty-seven studies reporting 165 treatment groups (2,634 participants) were included in the review.
Body mass change (87 studies, 165 treatment groups).
The mean reduction in body mass was 5.99 kg (95% CI: 5.26, 6.71). Low-carbohydrate diets (carbohydrate intake =<35%) were associated with a greater loss in body mass than diets containing high levels of carbohydrates; the size of this increased loss was greater in studies with longer duration of the dietary intervention. In studies conducted for more than 12 weeks, low-carbohydrate diets were associated with a significantly greater loss in body mass than highcarbohydrate diets (p=0.002). Other variables shown to affect the size of the reduction in body mass were age, baseline body mass, energy intake, quality of diet control, and study design. There was no evidence of publication bias (p=0.48) and none of the studies were found to be influential.
Fat-free mass change (51 studies, 102 treatment groups).
The mean reduction in fat-free mass was 1.20 kg (95% CI: 0.87, 1.51). The amount of fat-free mass lost increased with low protein (=<1.06 g/kg) and carbohydrate intake (=<41.4%) and duration of the dietary intervention. Greater loss was only seen for the intervention studies of longer duration: in studies conducted for more than 12 weeks, the additional fatfree mass lost was 1.21 kg (95% CI: 0.25, 1.70) by the low-protein group and 1.74 kg (95% CI: 0.01, 3.47) by the lowcarbohydrate group, compared with high-protein and high-carbohydrate groups, respectively. There was no evidence of publication bias (p=0.10) and none of the studies were found to be influential.
Percentage change in body fat (49 studies, 98 treatment groups).
The mean reduction in body fat was 3% (95% CI: 2.5, 3.5). There was a trend towards greater loss of body fat (0.64%, 95% CI: -0.09, 1.38, p=0.09) with high protein intake (>1.06 g/kg) compared with low protein intake. Study duration did not affect the size of the reduction in body fat related to protein intake. Studies conducted for greater than 12 weeks showed a greater effect of carbohydrate intake on reduction in body fat: low-carbohydrate diets were associated with
